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Rezumat. Practica clinică perfecționată și managementul actualizat în leucemia mieloidă cronică
Leucemia mieloidă cronică (LMC) constituie un proces neoplazic clonal al sistemului hematopoietic, care rezultă din 
transformarea malignă a celulei stem, cu menţinerea capacităţii de diferenţiere către toate liniile celulare. În studiu sunt 
înrolaţi 125 bolnavi cu diferite faze ale LMC, în vârsta cuprinsă între 19 – 81 ani (media de vârstă – 46,1 ± 2,13 ani), afl aţi 
la evidenţă şi tratament în IMSP Institutul Oncologic în perioada anilor  2005 – 2013. Diagnosticul a fost stabilit în faza 
cronică tardivă în 113 (90,4 ± 2,32%) cazuri, în faza de accelerare şi acută – în 12 (9,6 ± 2,02%) cazuri. Determinarea con-
comitentă a Ph cromozomului, genei de fuziune BCR/ABL cu proteinele himerice p210 / p190 este de importanţă practică 
majoră atât pentru diagnosticarea LMC, cât şi pentru evaluarea adecvată a răspunsului la tratament. Analiza discriminantă 
a relevat coefi cienţii mai înalţi de corelaţie canonică la următorii factori de depistare tardivă: debutul asimptomatic sau 
oligosimptomatic al bolii (0,548), educaţia sanitară joasă a populaţiei (0,525) şi debutul cu simptomatologia clinică indis-
cretă, cu simptoame paraneoplazice (0,340). Imatinib mesylate și dasatinib constituie tratament de elecție în faza cronică 
şi de accelerare a LMC, fi ind net superioară în raport cu chimioterapie convenţională și interferon-α prin posibilitatea 
atingerii remisiunii hematologice complete, remisiunii citogenetice complete și ameliorării calității vieții pacienților. 
Indicele supravieţuirii generale în sublotul investigaţional afi liat de GIPAP peste 3 ani a constituit 66%, fi ind net superior 
(p < 0,05)  în raport cu sublotul investigaţional de pacienți tratați cu chimioterapie convențională și interferon-α (44.5%). 
Înrolarea în GIPAP şi efectuarea medicaţiei cu imatinib mesylate a favorizat considerabil rezultatele nemijlocite și la dis-
tanță ale tratamentului, contribuind la reabilitarea fi zică a pacienţilor, continuarea sau reluarea activităţilor profesionale la 
cei plasaţi în câmpul muncii și reintegrarea lor socială.
Cuvinte-cheie: leucemia mieloidă cronică, factorii de depistare tardivă, imatinib mesylate, dasatinib, remisiunea 
hematologică completă, remisiunea citogenetică completă, reabilitarea fi zică, reintegrarea socială
Summary. Improved clinical practice and updated management in chronic myeloid leukemia
Chronic myeloid leukemia (CML) is a clonal myeloproliferative tumor of hematopoietic system resulting from the 
stem cell malignant transformation, with maintenance of ability of differentiation of all cell lineages. The study enrolled 
125 patients with different phases of CML and age range of 19 - 81 years old (median age - 46.1 ± 2.13 years), who had 
been treated and followed up at the MSPI Institute of Oncology in 2005 - 2013. The combined screening for Ph chro-
mosome and BCR-ABL p210 and p190 chimeric gene transcripts is mandatory for diagnosis in patients fairly suspected 
for chronic myelogenous leukemia, as well as for the proper evaluation of the response to treatment. The discriminant 
analysis revealed the higher coeffi cients of canonical correlation for the following late diagnosis factors: asymptomatic or 
oligosimptomatic onset of the disease (0.548), low level of the sanitary education of population (0.525) and the onset with 
indiscrete clinical and paraneoplastic symptoms (0.340). Imatinib mesylate and dasatinib constitute the fi rst-line therape-
utic option in the chronic and accelerated phases of CML, being superior to conventional chemotherapy and interferon-α 
due to the possibility of the achievement of the complete hematologic response, complete cytogenetic response and the 
improvement of the patients life quality. The overall 3-year survival rate in patients approved for GIPAP (66.0%) was 
superior (p<0.05) to that achieved after conventional chemotherapy and interferon-α (44.5%). The enrollment of CML 
patients in GIPAP has considerably favored the short- and long-term results of treatment, contributing to their physical 
recovery, restoration of the ability to work and social reintegration. 
Key words: chronic myeloid leukemia, late diagnosis factors, imatinib mesylate, dasatinib, complete hematologic 
response, complete cytogenetic response, physical recovery, social reintegration
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Резюме. Усовершенствованная клиническая практика и современный менеджмент при хроническом 
миелолейкозе
Хронический миелолейкоз (ХМЛ),  представляет собой клональный опухолевый процесс системы гемопоэза, 
который возникает в результате злокачественной трансформации стволовой клетки, с сохранением способности 
дифференцировки по всем клеточным линиям. В исследование включены 125 пациентов с ХМЛ в возрасте от 19 
до 81 года (медиана возраста – 46.1 ± 2.13 лет), которые находились на учёте и лечении в ПМСУ Онкологиче-
ский Институт с 2005 по 2013 гг. Комбинированное исследование на Ph хромосому и транскрипты p210 / p190 
химерного гена BCR/ABL является важным с практической точки зрения не только для диагностики ХМЛ, но и 
для адекватной оценки результатов лечения. Дискриминантный анализ выявил более высокие коэффициенты ка-
нонической корреляции для следующих факторов поздней диагностики: асимптоматическое или олигосимптома-
тическое начало заболевания (0,548),  низкий уровень санитарной грамотности насления (0,525)  и нехарактерное 
начало болезни с паранеопластическими симптомами (0,340). Иматиниб мезилат и дазатиниб являются терапией 
выбора в хронической фазе и фазе акселерации, превосходя  конвенциональную химиотерапию и α-интерферон 
по возможности достижения быстрого и полного гематологического ответа,  полного цитогенетического отве-
та, значительного улучшения качества и увеличения продолжительности жизни больных. В группе пациентов, 
включенных в GIPAP, показатель 3-летней выживаемости составил 66% и превзошёл таковой (p<0,05) у паци-
ентов пролеченных конвенциональной химиотерапией и α-интерфероном (44,5%). Участие пациентов с ХМЛ в 
программе GIPAP значительно улучшило непосредственные и отдалённые результаты лечения, способствуя их 
физической реабилитации, восстановлению трудоспособности и социальной реинтеграции.
Ключевые слова: хронический миелолейкоз, факторы поздней диагностики, иматиниб мезилат, дазати-




Chronic myeloid leukemia (CML) is a clonal 
myeloproliferative tumor  resulting from the stem 
cell neoplastic transformation caused by a transloca-
tion between the long arms of chromosomes 9 and 
22 [1,2,3,4,5,6,16,21,22]. Being monoclonal, the di-
sease may involve myeloid, monocytic, erythroid, 
megakaryocytic, and B-cell lymphoid lineages. Bone 
marrow stromal cells aren’t affected. The annual in-
cidence of CML ranges between 0.8 – 1.6 cases per 
100.000 population. The disease accounts 15 – 20% 
of all leukemias in adults [1,2,3,4,10,16,22]. This 
myeloproliferative malignancy occurs mostly in a 
workable population, with the median age of 40 – 
50 years old. Male : female ratio may reach 1.4 : 1. 
CML involves 2% of childhood leukemias, being 
most common in the 10 – 14 – year-old age group 
[16].  A higher incidence of CML is registered among 
persons heavily exposed to radiation, including survi-
vors of the atomic bomb blasts in Japan and patients 
undergoing radiotherapy [2,16].  The tyrosine-kinase 
activity and BCR functional domains of the p210 chi-
meric protein act on a number of signaling pathways 
and promote leukemogenesis by changing prolifera-
tion, apoptosis, and altered interaction with the cellu-
lar matrix. The clinical and hematologic patterns of 
CML include splenomegaly, myeloid hyperplasia of 
the bone marrow and hypercatabolic symptoms. The 
clinical course of the disease consists of 3 consecuti-
ve phases: chronic, accelerated and acute, and may be 
associated with life-threatening emergencies, especi-
ally thrombotic and infectious complications, splenic 
infarcts, bleeding etc. [3,4,8,9,12,13,16]. The CML 
patients with very high leukocyte counts may have 
manifestations of hyperviscosity, including priapism, 
tinnitus, stupor, visual changes from retinal hemorr-
hages, and cerebrovascular accidents [3,4,5]. 
The current treatment options in CML include 
chemotherapy, interferon-α and bone marrow trans-
plantation [1,2,3,4,5,6,7,10,13,14,16,20,21]. In CML 
conventional chemotherapy doesn’t reduce markedly 
Ph chromosome-bearing cells, therefore transforma-
tion to the acute phase is unchanged. Therapeutic 
decision-making for patients with CML has become 
more challenging with the advent of imatinib mesyla-
te (Glivec®) – the small molecule tyrosine-kinase 
inhibitor which blocks the production of the abnor-
mal protein BCR-ABL, that causes the irregular pro-
liferation of myeloid cells [2,3,6,7,11]. Glivec® was 
approved by the FDA in 2001 and considered as a 
promising targeted therapy for CML. Glivec® Interna-
tional Patient Assistance Program (GIPAP) is one of 
the most generous and far-reaching patient assistance 
programs ever developed for cancer therapy, axed on 
providing the treatment with imatinib mesylate in di-
fferent malignant neoplasms [7,10,11,15].  Imatinib 
mesylate has demonstrated signifi cant activity in pa-
tients with all phases of CML, whether they received 
prior therapy or not, leading to the highest clinico-he-
matological and cytogenetic response in chronic pha-
se [1,3,4,5,6,7,14]. Nevertheless, the data on short- 
and long-term response to tyrosine-kinase inhibitors 
(TKI) in different phases of CML are still scanty. It 
has been suggested that the early molecular respon-
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se to imatinib may predict cytogenetic and clinical 
outcome in CML [19]. The published results of the 
high-dose therapy with imatinib mesylate in the chro-
nic phase of CML are controversial [2]. The current 
managing approaches in CML remain vague. 
Objectives: The aim of the current study was to 
evaluate the diagnosis assertion, the short- and long-
term results and the safety of tyrosine-kinase inhibi-
tors in patients with different phases of CML.
Materials and methods: The study enrolled 125 
patients with CML, who had been followed up at 
the Institute of Oncology in 2005 - 2013. The type 
of chronic myeloproliferative disorder was identifi ed 
according to the World Health Organization classifi -
cation of the myeloid neoplasms, approved in 2008 
[18].The diagnosis was established in chronic phase 
in 113 (90,4 ± 2,32%) patients, in accelerated and acu-
te phases in (9,6 ± 2,02%) patients. Of 125 followed 
up patients, 86 (68.8%) were qualifi ed and approved 
for GIPAP. Of patients receiving imatinib mesylate 
via GIPAP, 65 (87.8%) were in chronic phase and 9 
(12.2%) – in accelerated and acute phases. The patient 
age range was 19 - 81 years, with the most frequently 
affected age group of 40 – 49 years (27.4 ± 4.89%). 
The median age was 46.1 ± 2.13 years old, that indi-
cated the predominant involvement of the workable 
population. The median male/female ratio was 1.4 : 
1, with the age-adjusted limits of 1.1 – 1.8 : 1. Cy-
togenetic analysis and real-time quantitative PCR 
of the bone marrow cells revealed Ph chromosome 
and BCR-ABL p210 transcript in all GIPAP patients. 
The rate range of Ph-positive cells was 20 – 100%. 
The rate of Ph-positive cells was more than 75% in 
54 (72.7%) patients. Imatinib mesylate was used as 
a front-line therapy in 11 (14.9%) cases and in 63 
(86.1%) cases of the relapse or resistance to the con-
ventional chemotherapy. The starting dosage of ima-
tinib varied between 400 – 800 mg daily, with respect 
to the CML phase [1,6,7,8,14,19]. Of 21 (28.4%) ima-
tinib-resistant patients, 10 (13.5%) underwent thera-
py with dasatinib. The follow-up cytogenetic analysis 
of the bone marrow cells was performed within 6 to 8 
months after the start of treatment with imatinib and 
then repeated approx. every 6 months.
Results: The extrapolation [17] showed that in the 
Republic of Moldova in spite of the slow increase of 
the incidence (2010 - 0,81%ooo, 2014 - 0.83%ooo), 
the prevalence of CML should grow progressively 
(2004 – 2.11%ooo, 2014 – 4.16%ooo). The northern 
(27 patients / 32.1 ± 5.10%) and central (25 patients / 
29.8 ± 4.99%) regions population proved to be main-
ly affected by CML. 50 (59.6 ± 4.99%) patients tur-
ned to be heavily exposed to the insolation during 
their professional activities and daily life (correlation 
coeffi cient 0.479). The 2nd by frequency risk group 
of pts (27.4 ± 4.65%) comprised long-lasting smokers 
(over 5 years). The period diagnosis – treatment start 
ranged from 1 to 59 months (median – 24.7 months).
The discriminant analysis [17] of the late diagno-
sis factors contributed to their hierarchisation in CML 
în the Republica Moldova (Table 1).
The discriminant analysis, thus, revealed the 
higher coeffi cients of canonical correlation for the 
following late diagnosis factors: asymptomatic or oli-
gosimptomatic onset of the disease (0.548), low level 
of the sanitary education of population (0.525) and 
the onset with indiscrete clinical and paraneoplastic 
symptoms (0.340).
Table 1













simptomatic onset of the 
disease 
36 42.9 0.548 1
Low level of the sani-
tary education of popu-
lation  
32 38.1 0.525 2
Onset with indiscrete 
clinical and paraneo-
plastic symptoms
11 13.1 0.340 3
Misinterpretation of 
clinical, blood and ima-
ging examinations data, 
especially at the level of 
primary health care 
6 7.1 0.258 4
Similarity of the local clini-
cal symptoms with those in 
the upper gastro-intestinal 
pathologies 
6 7.1 0.258 4
Incomplete clinical and 
imaging examinations 
at the level of primary 
health care and referral 
hospitals
5 5.9 0.237 5
Decreased addressing 
of popukation to the 
family doctor (once per 
1.5 – 2 years)
44 52.4 0.082 6
A complete hematologic remission was achieved 
in 63 (85.1%) patients within one or two months of 
treatment with imatinib. This was superior to the re-
sults (14 (27.5%) patients) obtained with conventio-
nal chemotherapy and interferon-α (p<0.05). A trend 
to the earlier complete hematological response was 
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observed in cases with chronic phase, shorter dura-
tion of CML, and lower leukocyte and thrombocyte 
counts (p < 0.05). The follow-up cytogenetic analy-
sis of the bone marrow cells performed under the 
treatment with imatinib demonstrated a decrease of 
Ph-positive cells up to 5 – 35% in patients with a 
complete hematologic remission. A complete cytoge-
netic remission was registered in 9 (14.3%) of pati-
ents within 12–18 months of imatinib treatment. The 
relapse-free survival rate at 18 months proved to be 
much more higher (p<0.05) in patients treated with 
imatinib (82%), than in patients treated with conven-
tional chemotherapy (20.5%). 
The data demonstrated that the enrollment of 
CML patients in GIPAP with constant imatinib me-
dication signifi cantly improved (p<0.01) the perfor-
mance status in 90.5% of them (ECOG-WHO sco-
re range 0–1, P±ES%=0.25±0.06), as compared to 
conventional chemotherapy. The results also showed 
an increase of lifespan in those CML patients with a 
considerable improvement of the performance status 
(ECOG-WHO score 1: P±ES%=46.2±8.92 months) 
and complete physical rehabilitation (ECOG-WHO 
score 0: P±ES%=51.6±4.63 months) under the tre-
atment with imatinib (Table 2). Due to the physical 
rehabilitation and the improvement of quality of life, 
the working GIPAP patients were able to continue 
their professional activities. 
The overall 3-year survival rate (Figure 1) in 
the imatinib treated patients was 66.0% and superi-
or (p<0.05) to that achieved after conventional che-
motherapy and interferon-α (44.5%). The median 
survival was superior (p<0.05) in the age group of 
40–49 years (61.65±4.81 months) as compared with 
the age groups of 20–29 years (43.13±2.80 months) 
and over 70 years (43.14±3.92 months). The overall 
3-year survival proved to be higher (p<0.05) in fema-
les (66%) than in males (51%).
Table 2 
The lifespan of patients with chronic myeloid 
leukemia in regard to the ECOG-WHO score 






P ± ES%, 
months
0 4 – 162 51.6 ± 4.63
1 9 – 156 46.2 ± 8.92
2 1 – 66 31.8 ± 11.62
3 2 – 43 26.5 ± 16.50
The overall 5-year survival in the eligible ima-
tinib-treated patients also turned to be superior (p < 
0.05) to that achieved after conventional chemothe-
rapy. 
The lifespan proved to be longer in CML patients 
under the front-line therapy with imatinib mesylate 
and dasatinib (Table 3).
Figure 1. Overall survival of CML patients in regard to the management options
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Table 3 
The distribution by lifespan of patients with 



















≤ 12 44.1 26.5 16.7
13 - 36 23.5 70.6 83.3
37 - 60 17.7 2.9 ---
≥ 61 14.7 --- ---
The common side effects under the treatment 
with imatinib were dryness of the oral mucosa, an-
gioedema, dyspepsia, nausea, abdominal pain, neu-
tropenia, and thrombocytopenia, occurred in different 
combinations in 34.9% of cases. Marked neutropenia 
and thrombocytopenia developed in 11.6% of pati-
ents previously treated with busulfan and required the 
temporary cessation of therapy.
Of 21 (28.4%) imatinib-resistant patients, 10 
(13.5%) underwent the treatment with dasatinib. Only 
9 (42.9%) imatinib-resistant patients responded com-
pletely to dasatinib. Nevertheless, the complete he-
matologic response was achieved in all dasatinib-tre-
ated CML patients after the front-line conventional 
chemotherapy.
The contemporary management of CML adjusts 
the diagnostic and treatment options in regard with the 
level of medical assistance. The treatment of CML in 
the chronic and accelerated phases without complica-
tions may be realized in the outpatient department or 
in the daily stationary. CML in the accelerated phase 
with complications (bleeding, thrombotic, infectious) 
and in the acute phase should be treated in the speci-
alized departments of hematology.
Conclusions: The combined screening for Ph 
chromosome, BCR-ABL p210 and p190 chime-
ric gene transcripts is mandatory for diagnosis and 
follow-up in patients fairly suspected for CML. The 
asymptomatic or oligosimptomatic onset of the di-
sease, low level of the sanitary education of popula-
tion and the onset with indiscrete clinical and para-
neoplastic symptoms proved to be the most relevant 
late diagnosis factors for CML. Imatinib mesylate 
and dasatinib currently may be considered an effec-
tive and quite tolerable fi rst-line targeted treatment in 
chronic and accelerated phases of CML, even in cases 
initially managed with conventional chemotherapy 
and interferon-α. The earliest complete hematologi-
cal response may be achieved in cases with chronic 
phase, shorter duration of CML, and lower leukocyte 
and thrombocyte counts. The GIPAP mission in the 
Republic of Moldova results in the improvement of 
CML diagnosis and management, contributing to the 
signifi cant increase of the life quality, relapse-free 
and overall survival of CML patients. The ability to 
obtain imatinib mesylate via GIPAP, thus, has con-
siderably favored the outcomes for CML patients, 
leading to their recovery, restoration of the ability to 
work and social reintegration. 
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